Odontogenic cysts that can be problematic because of recurrence and/or aggressive growth include odontogenic keratocyst (OKC), calcifying odontogenic cyst, and the recently described glandular odontogenic cyst. The OKC has significant growth capacity and recurrence potential and is occasionally indicative of the nevoid basal cell carcinoma syndrome. There is also an orthokeratinized variant, the orthokeratinized odontogenic cyst, which is less aggressive and is not syndrome associated. Ghost cell keratinization, which typifies the calcifying odontogenic cyst, can be seen in solid lesions that have now been designated odontogenic ghost cell tumor. The glandular odontogenic cyst contains mucous cells and ductlike structures that may mimic central mucoepidermoid carcinoma. Several odontogenic tumors may provide diagnostic challenges, particularly the cystic ameloblastoma. Identification of this frequently underdiagnosed cystic tumor often comes after one or more recurrences and a destructive course. Other difficult lesions include malignant ameloblastomas, calcifying epithelial odontogenic tumor, squamous odontogenic tumor, and clear-cell odontogenic tumor. Histologic identification of myxofibrous lesions of the jaws (odontogenic myxoma, odontogenic fibroma, desmoplastic fibroma) is necessary to avoid the diagnostic pitfall of overdiagnosis of similar-appearing follicular sacs and dental pulps. Fibroosseous lesions of the jaws show considerable microscopic overlap and include fibrous dysplasia, ossifying fibroma, periapical cementoosseous dysplasia, and low-grade chronic osteomyelitis. The term fibrous dysplasia is probably overused in general practice and should be reserved for the rare lesion that presents as a large, expansile, diffuse opacity of children and young adults. The need to use clinicopathologic correlation in assessing these lesions is of particular importance. Central giant cell granuloma is a relatively common jaw lesion of young adults that has an unpredictable behavior. Microscopic diagnosis is relatively straightforward; however, this lesion continues to be somewhat controversial because of its disputed classification (reactive versus neoplastic) and because of its management (surgical versus. medical). Its relationship to giant cell tumor of long bone remains undetermined.
and is often multilocular. OKCs represent 5-15% of all odontogenic cysts. The recurrence rate for solitary OKC is 10 -30%. Approximately 5% of OKC patients have multiple jaw cysts (and no syndrome), and their recurrence rate is greater than that for solitary lesions.
Microscopically, the epithelial lining exhibits a characteristic thickness of 6 -10 cell layers (Fig. 2) . The epithelium shows basal palisading and a thin refractile parakeratinized lining layer. Separation of the epithelium from the thin and uninflamed supporting fibrous wall is often seen. Budding of the basal layer and "daughter cyst" formation are frequently findings. If the cyst wall becomes secondarily inflamed, hyperplasia ensues and the characteristic microscopic pattern disappears. Sampling of large cysts may be important for identifying an underlying OKC that has become secondarily inflamed. The epithelial proliferation rate in the OKC is relatively high, especially in the case of those that are syndrome associated. Other advantageous growth mechanisms of OKCs include Bcl-2, cyclin D1, and MDM2 overexpression (2) (3) (4) .
There is an orthokeratinized variant known as orthokeratinized odontogenic cyst. It exhibits similar microscopic features, except that it has a granular layer, is orthokeratotic, and has a poorly organized basal layer (5; Fig. 2 ). It is not syndrome-associated (see below) and seems to exhibit a less aggressive behavior than OKC. Rarely, OKCs may show foci of orthokeratinization in an otherwise parakeratinized lining.
The nevoid-basal cell carcinoma syndrome is inherited as an autosomal dominant trait that consists principally of multiple odontogenic keratocysts, multiple basal cell carcinomas, skeletal anomalies, and cranial calcifications. Syndromeassociated OKCs have the highest recurrence rate and represent approximately 5% of all OKC patients. Many other syndrome manifestations have been described, including medulloblastoma and other neoplasms. The basal cell carcinomas develop early in life and may number in the tens or hundreds. The most frequently cited skeletal anomaly is bifid rib. Calcified falx is also relatively frequently seen on skull radiograms. This syndrome has been linked to mutations in the PATCHED tumor suppressor gene that encodes a receptor protein that is a component of the hedgehog signaling pathway. Mutations of this gene have been found in syndrome-associated basal cell carcinomas and OKCs (6 -9) .
Calcifying Odontogenic Cyst
Calcifying odontogenic cyst (COC) is a developmental cyst that may exhibit occasional aggressive/ recurrent behavior. This is particularly true of an occasionally encountered solid variant that is regarded as a neoplasm and termed odontogenic ghost cell tumor. A very rare malignant variety of odontogenic ghost cell tumor has been reported as odontogenic ghost cell carcinoma. COC shows a predilection for females and the maxilla. It occasionally is seen in the gingiva. It may be unilocular or multilocular and may show areas of opacification because of the partial calcification of keratinized lining cells. The distinctive microscopic feature of this lesion, be it cystic or solid, is "ghost cell" keratinization of the epithelial lining (Fig. 3) . The keratin may undergo dystrophic calcification and may incite a foreign-body reaction in the cyst wall, giving it features similar to the pilomatrixoma of skin. Ghost cells alone are not diagnostic, as they may occasionally be seen in other odontogenic tumors, such as ameloblastomas and odontomas.
Glandular Odontogenic Cyst (Sialo-Odontogenic Cyst)
This is a rare and recently described developmental jaw cyst that may superficially mimic a central muco- epidermoid carcinoma. It is seen in adults in any jaw site, although anterior regions are favored. This multilocular cyst is lined by nonkeratinized epithelium with focal thickenings composed of mucous cells in a pseudoglandular pattern (Fig. 4) . This lesion has shown local aggressiveness and has recurrence potential (10) . Dentigerous cysts that exhibit occasional mucous goblet cells in their linings are not believed to be related to the glandular odontogenic cyst. The glandular odontogenic cyst should not be confused with the more exuberant intraluminal lobular proliferation of adenomatoid odontogenic tumor.
DIAGNOSTICALLY CHALLENGING EPITHELIAL ODONTOGENIC TUMORS

Ameloblastoma
Ameloblastoma can exhibit one or more microscopic patterns, none of which is of more clinical significance than the others. Peripheral palisading and budding are a common denominator of all subtypes. The most recently described microscopic pattern is one in which there is extensive desmoplasia, and hence, the designation desmoplastic ameloblastoma (Fig. 5 ). This microscopic subtype is usually seen in the anterior jaws (11) . A plexiform microscopic pattern is often seen in association with ameloblastoma of sinonasal origin (12) . The appearance of ghost cells, with or without dentinlike islands, in a tumor that otherwise has the appearance of ameloblastoma has prompted the designation of odontogenic ghost cell tumor (13; see COC). The behavior of this rare lesion is believed to be the same as that of ameloblastoma. The growth mechanisms that have been attributed to ameloblastomas have been overexpression of Bcl-2, Bcl-x, and MDM2 proteins. The proliferation index, as determined by Ki67 staining, is unexpectedly low. Expression of fibroblast growth factors, interleukins, and matrix metalloproteinases (MMPs) may account, in part, for the invasive capacity of these tumors (14 -23) .
Cystic Ameloblastoma
This biologic subtype of ameloblastoma is also known as unicystic ameloblastoma and, occasionally, as plexiform unicystic ameloblastoma. It was separated from the solid type because it appeared at a younger age, had a lower recurrence rate, and seemed to require less aggressive surgery (24 -27) . Recent evidence, however, indicates that cystic ameloblastomas can be destructive and can often recur after simple curettage.
Cystic ameloblastoma usually occurs in the 2nd to 3rd decades and usually in the mandibular molar area. Maxillary lesions are very uncommon. The lesion is entirely cystic and consists usually of a single space, although many have cystic loculations. Radiographically, the lesion is lucent with well-defined margins. It may appear at the apex of a tooth or around the crown of an impacted tooth. It is usually small, although it can reach several centimeters in size. Cystic ameloblastomas have the capacity to expand or perforate jaw cortex (Fig.  6) .
Microscopically, this is a deceptively innocent appearing lesion that is often underdiagnosed as simple odontogenic cyst. The diagnosis is often made in retrospect when the lesion recurs. The entire cystic epithelial lining represents neoplasm. The reason for the cystic change is unknown, although it may be related to enzymatic destruction of the epithelium by MMPs or serine proteinases. Features that help in microscopic diagnosis include basal cell palisading, epithelial invagination, and epithelial edema and separation (Fig. 7) . Mural invasion has been linked to an increased risk of recurrence. Clinicopathologic correlation is helpful.
Malignant Ameloblastomas
The malignant forms of ameloblastoma have been classified into two subtypes: (1) malignant ameloblastoma, or metastasizing ameloblastoma in which the metastatic lesion microscopically resembles ameloblastoma and (2) ameloblastic carcinoma, in which the primary and metastatic lesions show dedifferentiation and cytologic atypia ( Fig. 8 ; 28 -29) . There is also another rare malignancy of odontogenic origin, called primary intraosseous carcinoma, that may occur centrally in the jaws. This lesion, thought to arise from odontogenic rests in bone, looks like squamous cell carcinoma and shows no microscopic features of ameloblastoma.
Malignant ameloblastomas occur at a younger age than their benign counterpart and are usually seen in the mandible. Metastasis is typically to the lung and occasionally to local lymph nodes.
Calcifying Epithelial Odontogenic Tumor
Also known as Pindborg tumor, calcifying epithelial odontogenic tumor (CEOT) is a rare odontogenic neoplasm of disputed histogenesis. Origin from stratum intermedium-type cells (enamel organ) and dental lamina have been hypothesized. This tumor occurs in the same age range (30 -50 years) and in the same jaw sites (posterior mandible favored) as ameloblastoma. It is a slow-growing, benign neoplasm. It may be unilocular or multilocular. Because of focal areas of calcification, the radiographic image occasionally exhibits a mixed lucent-opaque pattern. This tumor rarely occurs in the soft tissues of the gingiva, in which case it is designated as peripheral CEOT. Believed to have a lower recurrence rate than ameloblastoma, CEOT is treated less aggressively than ameloblastoma.
CEOT consists of sheets of large epithelioid cells with zones of amyloid deposits that may show dys- trophic calcification (30; Fig. 9 ). The amyloid material is an epithelial product (keratins) that stains positive with Congo red and thioflavine T. The tumor cells may exhibit considerable range in nuclear size and shape, but mitotic figures are not seen. The ratio of epithelium to extracellular product can be quite different from one tumor to the next, resulting in a histologic spectrum that ranges from lesions that are composed predominantly of epithelium, to lesions that are composed mostly of extracellular material and relatively little epithelium. Occasionally, the epithelial cells will exhibit clear cytoplasm producing the so-called clear-cell variant of CEOT.
Squamous Odontogenic Tumor
Squamous odontogenic tumor is a benign odontogenic lesion that can be considered a hamartoma. Because of its presentation in the alveolar process, it is believed to originate (stimulus unknown) from rests of Malassez found in the periodontal ligament. It occurs in the mandible and maxilla with equal frequency and may be multiple. In the alveolar process, it is well circumscribed and is usually associated with the roots of teeth. It is typically small and characteristically appears radiographically as a wedge-shaped lucency at the crest of the alveolar process. As it seems to have limited growth potential, conservative surgical treatment is indicated.
Microscopically, squamous odontogenic tumor appears as islands of bland squamous epithelium (no cellular atypia or mitotic figures) without an inflammatory infiltrate (Fig. 10) . Peripheral palisades are not seen. The epithelial islands are occasionally closely associated with bone spicules. There is superficial resemblance to ameloblastoma (acanthomatous type) and well-differentiated squamous cell carcinoma
Clear-Cell Odontogenic Tumor (Carcinoma)
This is a rare jaw tumor that some consider to be a carcinoma because of reported metastases. The histogenesis is unknown, although it is believed to be derived from odontogenic epithelium because of its primary occurrence in the jaws. Clear-cell odontogenic tumor (carcinoma) has been described mostly in women over the age of 60 years. It may cause some pain. Radiographically, the lesion is lucent and either unilocular or multilocular. This rare lesion has an aggressive biologic behavior. Metastases to lung and regional lymph nodes have been reported (31) (32) .
Microscopically, nests and cords of clear cells are seen (Fig. 11) . Some peripheral palisading may be present. Differential diagnosis would include clearcell variant of calcifying epithelial odontogenic tumor, central mucoepidermoid carcinoma, metastatic renal cell carcinoma, and poorly fixed ameloblastoma.
MICROSCOPICALLY SIMILAR MYXOID/FIBROUS JAW TUMORS
Odontogenic Myxoma
This benign and sometimes clinically aggressive tumor mimics the dental pulp microscopically. However, immunohistochemical studies have been inconsistent and have not been able to confirm pulp tissue origin (33) (34) (35) . Odontogenic myxoma 
Odontogenic myxoma has a bland myxoid microscopic appearance (Fig. 12) . If collagen is prominent, the designation of myxofibroma or fibromyxoma may be used. Bony islands, representing residual trabeculae, are found throughout the lesion. Odontogenic epithelium is very uncommon in these lesions. If odontogenic rests are found in a myxomatous jaw lesion, follicular sac (normal tissue found around the crowns of unerupted teeth) should be seriously considered (Fig. 12) . Reduced enamel epithelium that is a part of the follicular sac residuum is also frequently found along one edge of these specimens. Occasionally, as part of a jaw biopsy, normal dental pulp of a developing tooth may be submitted for microscopic diagnosis. This tissue has the appearance of an odontogenic myxoma except for peripherally positioned columnarshaped odontoblasts. An accurate clinical history and radiographs can be invaluable in separating follicular sac and normal dental pulp from this tumor. Odontogenic myxomas have a low proliferation rate (as determined by Ki67 staining) but overexpress Bcl-2 and Bcl-x proteins. Overexpression of MMP2 protein may contribute to their expansion (unpublished data).
Odontogenic Fibroma
This jaw tumor is considered a neoplasm that is derived from periodontal ligament or pulp-related fibroblasts. It is a tumor of adults and appears as a well-defined radiolucency in either jaw. It is not, however, particularly aggressive, and it infrequently recurs after simple curettage (36 -38) .
Microscopically, these lesions are more collagenous than myxomas but may range from myxofibrous to densely fibrous (Fig. 13) . Characteristically seen in odontogenic fibromas are few to many islands and strands of bland odontogenic epithelium. Calcific deposits may also be found. A variant (granular cell odontogenic fibroma), in which granular cells are seen in the connective tissue, has been described. The behavior of this tumor does not appear to be different from odontogenic fibroma. Abundant rest proliferation in follicular sacs can occasionally simulate the appearance of odontogenic fibroma or ameloblastic fibroma. Clinicopathologic correlation is important for the diagnosis of these lesions.
Desmoplastic Fibroma
This is a rare fibrous lesion of the jaws. It is benign, but aggressive, exhibiting a biologic behavior similar to fibromatosis of soft tissue or lowgrade fibrosarcoma. It is seen in young adults, especially in the mandible. Radiographically, desmoplastic fibroma is lucent, with margins that may be distinct or poorly defined (39 -40) .
Histologically, these lesions exhibit an interlacing or fascicular growth pattern of benign fibroblasts and collagen. They neither contain epithelial rests nor make bone. Multinucleated giant cells are rarely present. Desmoplastic fibroma should not be confused with central low-grade osteosarcoma which is more cellular and has cytologic atypia.
DIFFERENTIAL DIAGNOSIS OF FIBROOSSEOUS LESIONS OF THE JAWS
Fibroosseous jaw lesions are a clinically diverse, but histologically similar group of conditions that are characterized microscopically by a benign fibroblastic stroma in which there is new bone deposition. Although ossifying fibromas and fibrous dysplasia are the most conspicuous examples of this group of jaw lesions, other commonly encountered fibroosseous jaw lesions, such as periapical cementoosseous dysplasia and chronic low-grade osteomyelitis, should be considered in differential diagnoses of these lesions. Fibroblastic and central low-grade osteosarcomas of the jaws may occasionally mimic benign fibroosseous lesions. Clinicopathologic correlation is essential for definitive diagnosis of a jaw fibroosseous lesion.
Ossifying Fibroma
Ossifying fibroma is classified as a benign neoplasm of bone. It is essentially identical to lesions that have been designated as cementifying fibroma and cemento-ossifying fibroma. Although the differentiation of ossifying fibroma from fibrous dysplasia may, at times, be difficult, the separation remains important because of differences in treatment and prognosis (41) (42) .
Ossifying fibroma is a slow-growing, wellcircumscribed lesion that has a predilection for the mandibular body and ramus of the jaw. Usually, it is discovered on routine radiographic exam, though occasionally a patient may complain of facial asymmetry or painless swelling. It is most commonly seen in the third and fourth decades, and women seem to be more frequently affected than men. A variant designated as juvenile ossifying fibroma appears a decade earlier. Lesions in this latter subgroup have also been called active or aggressive juvenile ossifying fibroma. This variant is generally felt to have a greater propensity for recurrence and exhibits aggressive clinical behavior (43, 44) .
Microscopically, ossifying fibroma is well demarcated from surrounding resident bone. The tumor bone is seen as trabeculae and/or oval (spherical) islands distributed in a relatively uniform pattern throughout the lesion (Fig. 14) . Jaw lesions that contain predominantly oval hard-tissue islands, instead of osseous trabeculae, have been referred to as cemento-or psammomatoid-ossifying fibromas. This segregation is essentially academic because the behavior of these lesions are the same. Osteoblasts are usually prominent, typically rimming the new bone, and osteoclasts are scant. Stromal cellularity, which may vary slightly from one area to another, may be relatively high in contrast to fibrous dysplasia. The stroma in the so-called juvenile ossifying fibroma is particularly cellular but is still cytologically benign. The bone in these juvenile lesions appears in the form of strands or trabeculae, although psammomatoid or spheroid islands may be present. With time, ossifying fibromas show continued expansion, with little change microscopically.
Fibrous Dysplasia
Because of its self-limited growth and apparent responsiveness to the hormonal changes of puberty, fibrous dysplasia is classified as a dysplastic process. It may be limited to one bone (monostotic type), several bones (polyostotic type), or several bones with endocrine abnormalities and pigmented skin macules (McCune-Albright syndrome). It is a self-limiting, slow-growing process that starts in childhood and is usually diagnosed by age 20 years. A diagnosis of fibrous dysplasia of the jaws in an adult should be considered when there is excellent clinicopathologic correlation. Swelling is unilateral and asymptomatic. It exhibits ill-defined margins, blends into surrounding bone, and appears as a diffusely radiopaque lesion with a characteristic "ground glass" image. Although the affected bone may surround teeth, neither looseness or exfoliation are seen. Serum laboratory values are usually within normal limits, unless the patient has extensive polyostotic disease, in which case an elevation of serum alkaline phosphatase may be detected.
In the craniofacial complex, fibrous dysplasia is most commonly seen in the maxilla and calvarium, whereas in the remainder of the skeleton, it is seen in most frequently seen in the rib, femur, and tibia (45) . The process usually stabilizes during puberty, persisting in a nearly quiescent state indefinitely. When treatment is necessary to alleviate unacceptable facial deformity, surgical recontouring rather than complete excision is preferred. Regrowth of surgically recontoured fibrous dysplasia is seen in approximately 25% of cases. Complete or partial excision with bone grafting has been recently used with some success.
Microscopically, fibrous dysplasia consists of a relatively vascular and loose benign fibrous connective tissue stroma surrounding immature fibrillar or woven bony trabeculae (Fig. 15) . The stroma generally exhibits only low to moderate cellularity. The incompletely calcified bony trabeculae show some regularity in size and are uniformly distrib- uted throughout, gradually blending into normal surrounding bone. Osteoclasts are typically inconspicuous, and osteoblasts are scant, providing an appearance to the tumor bone that has been referred to as osseous metaplasia. As patients with fibrous dysplasia age, affected bone may show some maturation in the form of lamellations.
Periapical Cementoosseous Dysplasia
That the name of this condition continues to change (cementomas, multiple cementomas, periapical osteofibrosis, cemental dysplasia) underscores our ignorance of its etiopathogenesis. This is an common reactive/dysplastic process of unknown stimulus. Its significance lies in its clinical and microscopic confusion with more important neoplastic and inflammatory jaw lesions. It occurs at the apices of vital mandibular (especially incisors) teeth, predominantly in middle-aged women (41) (42) . It is occasionally seen at the apex of posterior teeth, where it is more likely to be confused clinically with a periapical granuloma or cyst and microscopically, with fibroosseous disease. These lesions, unlike the typical anterior lesions, are likely to be biopsied. This asymptomatic process passes through several radiographic stages: lucent, mixed lucent-opaque, and opaque. This lesion is usually not biopsied or treated because the process is selflimited and is diagnostic on clinical-radiographic correlation. Microscopically, periapical cementoosseous dysplasia appears as a benign fibroosseous lesion. A benign fibroblastic matrix contains a heterogeneous distribution of new and old bone in the form of islands and trabeculae. Inflammatory cells are scant.
Florid cementosseous dysplasia is believed to be an exuberant form of periapical cementoosseous dysplasia (Fig. 16) . It may affect the entire jaw (usually mandible) and may be seen in association with traumatic bone cysts. Florid cementosseous dysplasia appears microscopically as a benign fibroosseous lesion (Fig. 17) . Bony islands and trabeculae are seen in a bland connective tissue matrix. Inflammatory cells are scant. Clinical correlation is necessary to make a definitive diagnosis. Unfortunately, florid osseous dysplasia may become secondarily inflamed, superimposing a chronic osteomyelitis on the process and making diagnosis more difficult (46, 47) . Florid cementosseous dysplasia, like its periapical counterpart, requires no treatment, unless secondarily infected.
Chronic Osteomyelitis
Chronic osteomyelitis (including Garre's osteomyelitis) of the jaws is usually a low-grade inflammatory process that is often relatively asymptomatic. It is one of several lesions that may show microscopic overlap with fibroosseous lesions, especially ossifying fibroma and fibrous dysplasia. Inflammatory cells in chronic osteomyelitis may be quite scant, and there may be much new bone formation, giving the tissue a fibroosseous appearance. Both osteoblasts and osteoclasts are seen typically. The low-power microscopic pattern is heterogeneous, with new bony trabeculae admixed with more mature lamellated bone. The new bone is of irregular size, shape, and distribution.
Osteosarcomas
Fibroblastic osteosarcoma and central low-grade osteosarcoma may be a consideration in the differential diagnosis of fibroosseous jaw lesions because of the relatively well-differentiated and fibrous nature of these lesions (48 -51) . Definitive diagnosis is based upon hematoxylin and eosin microscopy taken in an appropriate clinical context. Diagnosis of fibroblastic osteosarcoma and central low-grade osteosarcomas requires the finding of atypical cells in association with immature, haphazardly distributed osteoid. Peripheral margins are usually poorly defined. Central low-grade osteosarcomas typically have a prolonged course and a correspondingly good prognosis. Transformation to a higher grade osteosarcoma may be seen many years after the original diagnosis. Prognosis also worsens with this event because of a more aggressive behavior and increased risk of metastasis.
CENTRAL GIANT CELL GRANULOMA AND OTHER GIANT CELL LESIONS OF THE JAWS
Central giant cell granuloma (CGCG) appears to be a lesion that is unique to the jaws, although so-called giant cell reaction of the hands and feet shares many features. CGCG was formerly regarded as a reparative process and was, accordingly, called central giant cell reparative granuloma (51) . Although this is not a granulomatous inflammatory process, the term granuloma has persisted in this case because of tradition/habit. Although many investigators believe that CGCG should be classified as a reactive lesion, numerous documented aggressive and recurrent cases suggest that it may behave as a neoplasm. There is currently no way to predict, either clinically or microscopically, which lesions will behave badly.
CGCGs occur typically in the second and third decades (mean age of approximately 25 years). Females are more frequently affected than males. CGCG has a predilection for the mandible, especially the body and anterior portions of the jaw. The lesion is radiolucent and usually multilocular. Resorption and/or movement of teeth may be seen, and penetration of jaw cortex may occur. Most patients are asymptomatic, although pain or paresthesia may be a presenting complaint, particularly in aggressive lesions. Recurrences are more likely to be seen in children than adults. Surgery has been the treatment of choice, although alternative medical therapy with calcitonin injections has shown some promising results in reducing the size of large lesions. A less rational therapy of corticosteroid injections has been advocated by some who believe that CGCGs are reactive lesions.
Microscopically, a number of patterns may be seen (Fig. 18) . The stroma may vary from vascular to fibrotic to myxoid in appearance. New bone, rimmed by osteoid, may be present, particularly at the periphery of the lesion. Recent and old hemorrhage is typically found, but necrosis is not seen. The dominant stromal cells are fibroblastic in origin. They are round, oval, or spindle in shape. They may be particularly numerous, and mitotic figures may be frequently seen (no prognostic significance). Although a heterogeneous pattern consisting of groups of giant cells separated by fibroblastic areas is typical of CGCGs, homogeneous patterns, in which large numbers of giant cells are evenly distributed throughout the lesion, are seen. The giant cells (CD68 positive) themselves vary in size, shape, and number. None of the histologic or immunohistologic features yet described have allowed separation of aggressive from nonaggressive lesions. CGCG appears to be a tumor in which osteoclasts or their precursors are recruited into a predominantly fibroblastic field (52) (53) . The fibroblasts are in cell cycle and may be responsible for production of cytokines or growth factors that support tumor growth.
The aggressive, recurrent (50 -60%) giant cell tumor of long bone (GCT), which is generally believed to be an entity that is separate from the CGCG, probably makes a rare appearance in the jaws. Because CGCG and GCT have overlapping histopathologic features, separation of these two lesions can be difficult. Some features that suggest GCT over CGCG include very large giant cells, large numbers of nuclei in giant cells, central aggregation of giant cell nuclei, diffusely distributed giant cells, high stromal cellularity, and necrosis. Microscopic differential diagnosis of CGCG look-alikes include aneurysmal bone cyst, hyperparathyroidism, and cherubism, all of which can be considered rare in the jaws relative to the frequency of occurrence of CGCG. Microscopically, aneurysmal bone cyst is characterized by large sinusoidal spaces lined by connective tissue with giant cells. Hyperparathyroidism is essentially identical to that of CGCG; however, lab values are altered (elevated serum calcium and parathormone), and the radiographic picture can be distinctive (multiple lesions and loss of lamina dura around roots of teeth). Cherubism appears microscopically indistinguishable from CGCG, except occasionally, when a fairly characteristic condensation of perivascular collagen is evident. Clinicopathologic correlation (children, autosomal dominant, bilateral multilocular jaw lucencies) is definitive.
